BIOTRANSFORAMA TIONS: STEREOSPECIFIC ESTER HYDROLYSIS USING Bacillus Subtilis by PATHAN, NUZHAT






Abstract


The synthesis of the potent agricultural Insecticide NRDC 182 required a chlral synthon, the R(-) Isomer of an allyllc alcohol which Is relatively unreactlve and difficult to resolve using chemical methods. A strain of Bacillus subtilis obtained from NCIM, Pune was found to have the excellent ability to effect the kinetic resolution of the corresponding racemic acetate to furnish the desired alcohol. The effect of various parameters such as cell age, temperature and inoculum size on the biocatalytic activity were investigated. It was found that B-subtilis cultivated with a 14-16 hour inoculum at 30?C for 24 hours had optimal biocatalytic activity. Furthermore it was established that the biocatalytic activity was both associated with the cells as well as the growth medium (into which the enzyme is excreted as the culture grows). Of the two fractions, higher catalytic activity as well as enantiospecificity was associataed with the cells. Cell disruption did not prove effective in increasing the catalytic activity. It was observed that good conversions (>40%) were obtained with upto 1% substrate concentration. Beyond this, there was almost a 50% fall in conversion values. It was desired to improve the biotransformation process by enhancing conversion at higher substrate concentrations (1.5-2%) maintaining high optical purities. Varying the reaction parameters by increasing biocatalyst concentration as well as conversion time were found to be effective in achieving this goal. Improved conversions were also obtained with cultures grown In medium with higher NaCl concentration. Surfactants, solvents and cyclodextrlns were added to Improve solubility of the substrate. Surfactant addition was found to be an efficient method of Improving conversion. Many of the methods used showed good conversion values and enantiomerlc excesses at 2% substrate concentration. The optical selectivity of the B.subtil is was investigated by studying the rate of hydrolysis of individual R and S isomers. It was found to be highly stereoselective for the R isomer with very low rates of conversion of the S at extended time periods. 
  	 













